rate it as Fail, Pass, Pass with Merit, or Pass with Distinction.
A GENETIC OVERVIEW
Cancer is a genetic disease at the cellular level. The accumulation of a particular subset of genetic mutations may result in the cell expressing the phenotype of cancer. Carcinogenesis can occur in two basic ways: either by point mutation or over expression of oncogenes which then generate cancer cells; or through inactivation of tumour suppressor genes by chromosomal deletion or point mutation. Tumour suppressor genes normally act to suppress what would be a cancerous phenotype. The adenomatous polyposis coli (APC) gene is an example of the latter. Germ-line mutations in tumour suppressor genes are found in families with a dominant inherited predisposition to may be part of the School of Hypnotherapy planned by the European Society of Hypnosis in Psychotherapy and Psychosomatic Medicine (Michael Heap, University of Sheffield, England).
To summarize: hypnosis in essence is a simple procedure. With practice and experience it is quick to use. In the consulting room, clinic and surgery it is one of the greatest aids to caring practice. The importance of standardized, high quality training and teaching cannot be overemphasized. Fortunately, those involved in teaching hypnosis are constantly striving to improve their methods and performance. cancer. In familial adenomatous polyposis (FAP) the inherited allele is mutated but the normal allele is subsequently deleted. FAP is inherited in a Mendelian autosomal dominant fashion and has a penetrance of virtually 100%. Estimates of the incidence vary between approximately 1: 7500 to 1 : 10 000. There is quite a high new mutation rate with between 10--30% of patients with no antecedent family history. This is possibly due to the large size of the gene involved.
Sean O'Connell
. The APe gene was first localized to the long arm of chromosome 5 in a FAP patient with a chromosomal deletion 1 • Linked markers and deletion mapping have resulted in identification of the APC tumour-suppressor gene in the region of 5q21-22 2 ,3. Related conditions such as an attenuated form of FAP, Gardner's syndrome and some patients with Turcot's syndrome have since been shown to be allelic, while others, including some families with the FAP phenotype, juvenile polyposis and HNPCC for instance, have been excluded.
The APC gene is composed of approximately 100 000 base pairs but only a proportion of these are coding regions, or exons, containing essential information. There are at least 18 exons in the 10 000 base mRN A. The largest, exon 15, is where most mutations occur. This corresponds to an area between codons 900-1600. Germ-line mutations seem particularly common at codons 1061 and 1309 in the form of five base pair deletions". An attenuated variant of FAP, characterized by < 100 colorectal adenomas, is associated with mutations between codons 90-146. Mutations in exon 6 are associated with a late onset form of FAP.
The APC protein is very large, composed of 2843 amino acids and has a molecular weight of around 300 000. Mutations in the APC gene nearly always result in premature termination of the protein thus, presumably, inactivating the gene's tumour suppressor role.
GENOTYPE-PHENOTYPE CORRELATION
FAP is a surprisingly variable condition. The number of colonic polyps may vary between tens and thousands and the inevitable onset of colorectal cancer occurs at differing ages. Extracolonic manifestations are also very variable: some patients develop desmoid tumours whilst others are spared such lesions; duodenal polyposis occurs in most patients but varies between mild adenomatous change and invasive carcinoma.
Since 1992 attempts have been made to correlate genotype with phenotype and so explain such clinical variability on the basis of different mutations within the APC gene and their effects. Mutations at codon 1309 in exon 15 are associated with a particularly severe phenotype characterized by the early onset of polyps and high polyp density", Such patients tend to be diagnosed early and undergo early colectomy. Mutations in exons 3 and 4 are associated with a phenotype characterized by relatively few polyps « 100)5,6. Within each phenotype there is still considerable clinical variability.
The lack of correlation between mutation site and FAP manifestations suggests that the FAP phenotype may be modified. Environmental factors are important and there is evidence that patients with FAP metabolize carcinogens in an abnormal fashion, possibly as a result of modifying genes. Genetic abnormalities in a chromosome distant to that responsible for FAP can modulate the severity of the disease. Mouse studies suggest that there are at least two APCmodifying genes in humans, one located at Ip36 7 ,8. Attempts to predict cancer risk by phenotypic variables such as polyp density have also met with difficulty. Whilst patients with over 1000 polyps have a higher probability of cancer at an earlier age there is still a significant proportion of patients with lower polyp densities developing early cancers.
Correlation between genotype and phenotype to date is insufficiently strong to influence current clinical practice. In other words, one can not delay or bring forward colectomy on the basis of the genotype because, within each genotype, there are still patients who will develop carcinoma at an early age if colectomy is delayed. Colectomy should, therefore, continue to be performed during the second decade of 'life. Similarly, as there seems little correlation between genotype and any of the other high risk extracolonic manifestations, screening for duodenallampullary carcinoma, for instance, on the basis of a particular genotype is currently impossible.
In the future we should be looking to make correlations between not only the site of mutation but also between the type of mutation and the phenotype expressed. The development of a diagnostic index is a possibility. The quality of clinical information regarding the exact phenotypic expression needs to be improved.
METABOLIC FACTORS
The length of survival of FAP patients after colectomy and ileorectal anastomosis (IRA) is 10 years less than in the general population. The most common cause of death in these patients is duodenal and ampullary cancer. In contrast, rectal cancer after IRA is relatively uncommon. Of 222 patients at St Mark's, 22 developed rectal cancer but only five died from the disease".
Bile is an important factor in polyp development: polyps cluster around the ampulla of Vater, patients with bile reflux have a higher incidence of gastric adenomas, and FAP patients who have undergone cholecystectomy have a 40% incidence of dysplastic changes in the gall bladder epithelium.
Hepatic metabolism of carcinogens may be important. Differences in enzyme activities may lead to an excess of active carcinogenic metabolites in the bile of FAP patients due to defective detoxification. Slow acetylators predominate in patients with FAP and also those with sporadic colorectal cancer. Glutathione-S transferase mu detoxifies carcinogens and is also deficient in FAP patients and in patients with sporadic cancer. Increased activation of carcinogens by hepatic CYTlA2, and tissue damage from hepatic xanthene oxidase over activity, are other factors which may contribute to the increased cancer risk10.
The differences in carcinogen metabolism may account for differences in the severity of the condition between patients. There appears to be unequal inheritance of different genetic factors when a dominant APC gene is inherited.
DNAADDUCTS
The clustering of adenomatous neoplasms around the ampulla appears to reflect local mucosal exposure to bile. This suggests that bile may play a role in adenoma development. possible mechanisms include enhanced mucosal absorption of carcinogens. Reparative hyperplasia following mucosal cell damage could increase the risk of spontaneous mutation. Finally, bile may contain mutagens/ 26P carcinogens which could cause deletions in the APC gene, or mutate other genes involved in carcinogenesis.
DNA adducts are formed by the covalent binding of carcinogens to DNA and have been implicated in foregut neoplasia. By provoking miscoding during DNA replication adducts are involved in mutagenesis and carcinogenesis. DNA adducts can be detected by 32P-postlabelling. This is a very sensitive technique (one adducted DNA nucleotide in 10 9 normal nucleotides) requiring no prior knowledge of the adducts or their initiating carcinogens.
By looking for DNA adducts in the mucosa of normal patients and those with FAP, and, by examining the capacity of bile from these patients to form DNA adducts, there has been found to be an excess of adducts in the duodenal biopsies from FAP patients; an excess of adducts in the small bowel of rats lavaged with bile from FAP patients; an excess of adducts in human cells treated with FAP bile in vitro; and an excess of adducts in DNA treated in vitro I 1-13. Excessive adducts were found at low pH compared with high pH; could acid suppression, therefore, reduce the risk of neoplastic change?
The bile of FAP patients appears to have an increased ability to form DNA adducts and this predisposes to foregut neoplasia. Bile acids and their conjugates are found in high biliary concentrations but when incubated with DNA in vitro, with and without exogenous metabolic activation, DNA adducts are not produced. There is, therefore, currently no sound evidence to implicate bile acids. The causative agents for biliary DNA adducts are at present unknown. Could DNA adducts play a role in colorectal neoplasia, assuming they reach the colon?
SURGICAL MANAGEMENT OF THE LARGE BOWEL
Only a small proportion of patients with FAP now undergo surgery for established colorectal cancer: the indication for surgery in most patients with FAP is prophylaxis. These are young screened patients, new symptomatic patients or those who have previously had an ileorectal anastomosis. The acceptable surgical options are panproctocolectomy and ileostomy, total colectomy and IRA or restorative proctocolectomy with ileo-anal pouch construction (RPC). Panproctocolectomy is usually reserved for those patients presenting with low rectal cancer unsuitable for a restorative procedure.
The most popular operation for prophylaxis in young patients has been total colectomy and IRA. It is a safe operation with low complication rates. The functional results are reliable. Rectal polyps can usually be dealt with endoscopically. Regression has been reported with the non-steroidal anti inflammatory drug sulindac'" although there are reports of rectal cancers still occurring.
The reported risk of developing cancer in the rectum following IRA ranges from 20% in the St Mark's series!' to 59% in the Mayo Clinic series l 6 after 25 years. Age is also a very important factor. The St Mark's series shows cumulative probabilities of developing rectal cancer following IRA of 10% at 50 years, 30% at 60 years and 40% at 70 years of age17. Follow up is therefore essential and, where compliance is likely to be a problem an alternative procedure should be considered. Conversion of IRA to RPC in middle age should also be seriously considered. In patients presenting with established large bowel cancer IRA is contraindicated, as the subsequent risk of developing rectal cancer is fourfold greater than in patients with polyps only. Such patients should undergo RPC.
RPC is a more complex surgical procedure but, because theoretically all of the rectal mucosa can be removed, the subsequent cancer risk is very low or absent. The functional results are better, and the complication rates lower, than in patients undergoing the same procedure for ulcerative colitisl '. Many surgeons now avoid a defunctioning ileostomy in FAP patients. Pouchitis is an infrequent complication.
RPC is indicated as a primary procedure in those patients who present later, i.e. over 30 years of age. It is the procedure of choice for those who present with established large bowel cancer and for those who would find it difficult to return for regular follow-up. It is thought unwise to proceed to RPC in the presence of desmoid tumours.
MANAGEMENT OF EXTRA COLONIC MANIFESTATIONS

Gastroduodenal polyps
Gastroduodenal polyps are common in FAP patients. Their importance lies in their potential for malignant change, particularly those in the duodenum. The risk of developing upper gastrointestinal malignancy in FAP patients has been estimated to be X 100 that of the normal population 19 . This is highlighted in the St Mark's series of 222 patients who underwent IRA, where five patients subsequently died of rectal cancer whilst 11 patients died of upper gastrointestinal cancer", In the stomach fundal gland polyposis is the commonest lesion and is reported to occur in 23-56% of all patients 20,21. Hyperplastic polyps and adenomas can occur but are much less common. Duodenal adenomas present a much more difficult problem. They occur in 24-100% of patients with FAP and are found mainly in the periampullary region 22: Even normal looking duodenal mucosa may show adenomatous change on histological examination. There is no correlation between the severity of rectal polyposis and the incidence or extent of duodenal pol yps23.
Gastric fundal gland polyps can be left alone whilst gastric adenomas should be snare resected. Duodenal polyps should be biopsied as should areas of normal looking mucosa. Particular attention should be paid to the high risk area around the ampulla. Larger and dysplastic polyps should be snare resected or fulgurated but these procedures are difficult. Ouodenotomy and local excision is associated with high recurrence rate. Pancreaticoduodenectomy is indicated for established periampullary malignancy but is difficult to justify for non malignant polyps in view of the high associated morbidity.
Foregut surveillance is essential in FAP patients and should be commenced by the age of 25 and before surgery. A side-viewing endoscope is essential if the periampullary region is to be adequately examined. Those patients with minimal numbers of polyps should be screened 3-5 yearly. More extensive polyps will require annual endoscopy.
Desmoid disease
Oesmoid tumours are rare in the general population with an annual incidence of 2-4 per 10000000 but occur in 10-18% of FAP patients 22. They are found in the abdominal wall, the retroperitoneum and most commonly the small bowel mesentery. Most of the problems occur at the latter site.
More than 80% of desmoids in FAP patients are found in those who have previously undergone abdominal surgery24. The majority occur in young females and are more aggressive during pregnancy25. The intra-abdominal tumours cause the greatest problems. Local pain, intestinal obstruction, intestinal ischaemia and ureteric obstruction may occur.
The management of desmoids is difficult. They are rarely cured by surgery and their growth may even be stimulated by surgical trauma. Surgery should be reserved for those patients who develop life threatening complications.
There is some evidence that desmoid tumours may be hormone sensitive and regression has been reported to occur with tamoxifen. Treatment with sulindac may also be helpfuJ26. The tumours are usually resistant to radiotherapy and chemotherapy but regression in size and relief of obstructive intestinal symptoms has been described with a combination of vincristine and methotrexate (Keighley, M R B, personal communication). Mr Simon Brooks (Charing Cross Hospital) presented a paper entitled, 'More favoured than any city.. .in His Majesty's Dominions: cholera in Bath 1832'. A cholera pandemic reached the shores of Britain at Sunderland in 1831 and Bath in July 1832. The mortality in Bath, 1/1000 of the population of 50000, was not high, compared with Exeter, which had a mortality of 10/1000. Among the possible reasons for this disparity was the implementation of the rules set out by the Bath Board of Health, and which included burying all the victims of the disease within 24 hours, the interments to take place before 0800 h under cover of the darkness, posting lookouts to prevent vagrants entering the lodging houses, establishing a timber shed on the outskirts of Bath as a cholera hospital and appointing scavengers to clean the streets twice a week, apart from Avon Street, the focus of the epidemic, which was only cleaned once a week. This latter may have reflected the belief by some that the cholera was sent as a punishment to the unworthy, of whom there were considered to be many in that street. The citizens of Bath were anxious not to deter the many visitors to their city, and to this end did not notify the Central Board of Health in London until September 1832, when they only did so in order to receive the money they needed. The London board, once informed, demanded daily returns after that but promised not to broadcast them. Likewise the Bath daily newspapers were encouraged to concentrate on the forthcoming local elections rather than the cholera. Avon Street, in the southern quarter of Bath and near the river, was the focus of the epidemic for the probable reasons that it accommodated 5% of the population of Bath in insalubrious conditions and that the streets were often flooded by the river, from which much of the drinking water was drawn for that area, in contrast to the more northerly parts of the city, which had their own reservoirs. The accuracy of the statistics, in view of the attitude of the Bath authorities, was queried in the discussion at the end of the talk, but the speaker said that vestry and parochial records tended to support the figures. The similar secrecy portrayed in Thomas Mann's Death in Venice, was referred to by another speaker.
Miss Anjna Gupta (St George's Hospital) spoke on
the 'collapse' of tuberculosis (TB). Measures to collapse the lungs of patients with pulmonary TB were started in the 1920s in Britain, which made a relatively late start with this measure, the first pneumothorax being done in 1822. The procedures adopted were based on the notion that the affected lung was rested and the diseased area diminished by this collapse, and was always combined with the mainstay measures of rest, fresh air and diet. The peak of popularity for collapse therapy was achieved in the 1930s and it was then gradually replaced by chemotherapy, pulmonary resection and cardio-thoracic procedures. The collapse measures included artificial pneumothorax, perhaps the most popular, thoracoplasty, mainly for the more chronic cases, extrapleural plombage with a variety of materials, pneumoperitoneum and phrenic nerve interruption. The difficulties encountered included the problem of how long to maintain the collapse, disfigurement, gas embolism, pleural effusion and lung puncture. On the other hand a patient who was having one of these operations possessed an extra aura of importance and some would proudly display the ribs they had had removed. In the discussion the President observed that it was a little disconcerting to find the procedures of one's youth had now become part of the history of medicine. Another speaker said he had had an artificial pneumothorax in 1951 for 3 years and had worked as a doctor for most of that time. He also explained that he was glad to have had an artificial pneumothorax and not streptomycin, which was later found to possess irreversible neurological effects.
Mr James Gamer (St Mary's Hospital) explained in his paper 'Sex and Sensibility: the Admission of Women to St Mary's Hospital Medical School', that it was only after the Goodenough Report of 1945, which imposed a quota of 15%
